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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately and rapidly 
measure deviated amount in mask alignment. 
SOLUTION: An electron beam is radiated vertically on a 
silicon substrate 1 comprising a mask alignment deviation 
measurement pattern, with a gate electrode 1 1 and a 
contact hole 12, which constitute the pattern scanned in 
their array direction at a constant speed. Here, a voltage is 
supplied to the silicon substrate 1 from its rear surface, so 
that a current electrified in the silicon substrate 1 is 
detected. Only when the electron beam is radiated on the 
silicon substrate 1 where a bottom part of the contact hole 
12 is exposed, a current is made to flow. The position of 
electron beam is found from its scanning speed and time, so 
that the deviated amount in mask alignment is obtained 
from the waveform of a detected current. 
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7CC*}(,»-C. ^#1 2B-7X^{4g^b-ttXUiIiJS©* 
»4 ft 1 ©-»<* - > 4 OT* 1 © e » ^-cie^JS tl 
KXYvA IX jr - > ifllOr & mftl.»)£S©3 > * * 

20 h?L*^i/. iwi3B. »i©^df->«:stra-7x 

d>(Mteto'eXU©»S»»4&S»2©><*->4 0 

r* 2 © f ? 5^ -cieyj 3 tl/cX h =j a -fx * - > 
■TSJBgt^B©rJl'SiEfi=&inbTUS„ vxi/fig 
£fcttXuaiJ5£fflA*->w;. ±fa©01 ©A$->4 

»2©^*->4*«e.a»). *i ©'■«*- 

yij©3>;$?i> f-?Ll 2 4^2©Ajf->T*SS^iJ© 
1 3 4tte?W|S!*BCK0T»»W{C*tt 

[0 03 5] C C-C*J?SSJf5S8CCteW^vx ^(Jg^to 

30 ttxuaB3Effl'<i'->©iaaie*iiiw , rs. hsb. 

#!feiE©S!t 3 ©IW^flKc J;-5vX^ {4g^t>ti X u S"J 

*o. H70C-C moftiMtcm^tz. 
[ o o 3 6 ] * r. p aaj/ y 3 >jme i ±cc^{k^cc 
.t^'ja >n^tM2 ^rjfML, m^xm&i*' y 3>^ 
<bJ®2±cc^ffi(ccvD (ys*jb- • ^ 
y5/3»fttcj:o. '>y3>^bMBPSG (^o> 

• y>- *6»&SJiBW6lliai4*«it«8 0 0 

40 -< F543.y*l> Vtfmic <fc 9 fl»es/ y 3 >Klb 
*2 4iWB)BIBI6IIR44aK»«:x»^>yor. 3 

[ 0 0 3 7 J 3>"jr * hfl. 1 2 ?:»fiSL/cfg. ^ffiKX 
Ay^ffitciOr^S^WABS 00 nmOiST^I 

r^sBKi 3*jiaa-r*. 

[00 3 8] C©4#. 07£C>'E!8rt>?>&flS<fc5CC 
mm^»*i> HL1 2 4mriaT;i/5ie«i 3 4«I5D^: 
50 yd»M3tiTi,>5«5, Birfar^sia^i 3«, Ma 3 



(6) 
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tcSttSO-C. 3>**h?Ll 2ftC«cStt3>ir*h 

a4SSe~> y 3>ig i KaMRiftK-r a. 

[0 03 9] &*5 % B7&t>'S8 K^OfcttffiB. &I 

* h?L 1 2i7^5ieMl 3) *J*5c-afc£»-7* 
f ffig^fc X Ug# 0 fc fc 5 «fc S KI9JH- 3 ttT t > S . 

[0040] ^afc«o»»t?feii 1 . 2 ommmmot 

^b*-A (EB) 4M#^ooj£23tf-C®£4ft«'J-f 
•5 Cite £9. ^X*{ig£toitXufi4?»JST&. «fc 

2 3 > i> h ?L 1 2 RVr ^ 5 SM 1 3 ©iSW*|fiiK:» 20 
jlf^S C©£*. ^y3>S«l©gffi#>6 

Wt«+3V©^E4«i£0T. C©'>'J3>8«HC 

a«sns«**««H-rs. t*£. *f-tf-A#3> 

h?ll 2<D&MP, 3>£* I-?L1 2 4iIDT~>y 

[0 04 1 ] H9»> H8©tt»r*ftf-A*JBBH. 
j£*S*fci*©^aiK:*f-J-4«»©fflCC**. C©*§ 
£tt*l. 2©£fflfttt©J§&£JI%9. vx^fig^ 
t)ttXH»Effl/-Cir->ftfl|(R-j-5^*->ap©t© 30 

*i©<n;i/x«*«s&4©r. ffig&<xug4i?ffl-r* 

[004 2] (»4 ©UtttftB) B 1 0 «. *%>H©;ir 
4©£SWBfflW*S. »®«fi©^^g©vxi'{4 

01 OCCte^r. ft-stl lBv*2ftB£toi*XU9J;£ 
©JWiiBc4»l©^jr->-r**WIS©*'- HUffi 
4tSU #31 2 B. m©^*-->fC*t? •SvXi'ft 

■^t>ttxu©ace*f*t44ii!2©'<*->-c**!i 40 

uaiJSffl^'*->B. Ctl6©£l©^*->£3I2© 

rt*i-ytipe>w. sn©^*->T?*.&y-hm& 

1 1 £m2©A«*->r*S3>** h?Ll 2£BS# 

[0043] c cr*SBI0&tt«:*iW4-7a ?{ig£b 
tiXUSiJ5£ffl^-ir->©8jig3ili4^-ra. SI 1 
B> :WW©*4©IHra»cj:Sv;**tM£i>tfX 
U«!fi©fl>< jr - >4WT *83mg©^ttf&©Kffi 

E10©D-D" «©Kffi{ctiar-5. SI 50 



11-26343 

10 

lcctonr. *1\ Pffli/'J3>«Rl±«:i«MH£6«: 
«fc 0 S/'J 3>BMtK2 «BdtU «K,»rttlBJ/y 3>K 
{bR 2 ±(C N S" »J 3 > £ $ > y X f- 'J A 
K©2B«jS*'e)4S^mjg4WIAtf 2 0 0 nm©13 

■c^ffitcjfriWS. ? * h y v ? •/ j£&t>* K 
5 ^ x 5 > y»c J: 0 fiie«m^©-g|54« x 

y-hm&i i4jft&-rs„ 
[ o o 4 4 ] y- \-mrn 1 1 *#«bfca. £ekc v 

^';3>K{tSBPSG • #7^) *6 
■tcmummmmA^x.v^^bx. 3>*{>h?Li 

>**h?Ll 2BiTlEy-haei lOftOiC^tt 

■c y 3 nc * -rajtr z> . 

[0 04 5] C©v*i>ti«£:fo-itXU9Jj£'<i'-> 

b. frincciay- nsffii i^ig(cj:53>$ 

7 h?Ll 2©% j: ^i'tH^c^-jfcitXua^OKJi 
Si^KWH-StiTl**. ^Lr. 3>3f^h?Ll2 
©, y- hm@l 1 i3>^d7 h?Ll 2<t©fiJ&0gP4 
»l»*:««aj»36i. PSi";3>»RlK»Lr^[CC 

[0046] *SU6©^S8iCfel^r*>, ±aiL//c||]i^ 
«©»^4BI*«:. v**{ig£b1*XuarJ5£ffl^2- 
>K«^tr-A (EB) 4fi^»L/OO^as-a-rmiiiE4 

•5. J:0Wntc«. m^t'-A4vxi'fia^b#Xu 

9j«ffl^5f->4wr y 3>sg i tc^brsietc 

fi£T«y- 1 1 ±*a*«t 5-*l^lK«SrjfeaE 
S-SSo C©£$. ^y3>SKi©Sffl*>6^iB+ 
SVOSE^rWI&Or. c©->>jn>sfii{cas$n 

-rat. mT-t*-A*s3>^i'h?L 

1 2©JS8P©^'J3>»«ltC|i»3n-Cl>-5i*©* 

tcma^jimsna. 

[ 0 0 4 7 ] H 1 2 B. H 1 1 C«imK-A*IB 

». jtasttfci*©^8i{c»rs«i)iw)«"c*5. « 

^e-AoagB^jimT-t-Ac^EiiSccto-r 

t>iJ>Z>frh, HI 2K^3ft5®ftStfl3©2o©A;l/X 
ifi^601 OCC^Stia^J-ffia, b©^34**SC 
£*iTta„ C©a, b*»>5iXHtt (a-b) 
/2i»tH-raciAS-C#S„ *«C>t*^ffia. bB£« 
W*tt< ^Xi»ffi|l^t)tiXU«©*!iWtt*i6«:B. 

2 oo^kmw ( t , - 1 , > cc^aas ( v ) 4 
*jH/-c2-c*n». vx^(4g^b#xufi4mtH-r 
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[0 04 8] *fc*|as<DJBJB«:fcC>-C». H i o^m 
*i«W6*ft<fc5K:. ¥HrtriSS-rS2l**fii (X* 

aiaswy- h*«©»*£btfcc:fai>T 

< giacc *ttB£toitxufi*Me-r5 c 4# 

-c*ac4B§5Srt>ftc>. 
[0049] (m sommmm) mi 3 b, *»«©* id 

z§f*S£g©SI5 <Z^ltBBttCctoW4v^^fi«^t>ttX 
ivt. ft^l 2BvX^&g£:btfXuaiJ£©g«4ft 

xi/fiWHSS** i ft 2 ©>* * - >-c* saigor 
;usiHI*inUTi>s. ^x£(4B£fe#xua«5£ffi^ 

C*i&©»l©'**->4»2©'**->4 
*>e>&*K h?Ll 2i* 

2©^*->r*S7Jl'5K»l 3 4B^W&Cfifto 20 

[ 0 0 5 0 ] m 1 4 B, *»JB©£4 ©HM#&K J: & 
7X 2{fltfE^tf X UOTEJS'* * - > *#r ****** 

g©»rffiH?& 5 , 0 1 3 ©E - E ' HCDKffiCCtBSI" 

*->©«aigB»3©^#JB4H-ft©r. #L 

[0 05 1 ] *vX^fl[«^t>1*Xl/aiJS^*->B, 
SI4©ga*»»D4*40ttfc. flriSfc<fcS**©a 

h?L 1 2 3&saxacc<tsy >^«©7;i/5S»i 30 

3 ©fe <fc 5 4***Kft r>fc 4 * X UftWO CCft * J: 5 K 

3>£^ h?Ll 24aftoTt»S7;l/5ESll 3 (DM* 
©«#»#©##* PSSf V 3 >*ffi 1 CC*t L/tSKCC 

jto § ft & a y ^ >s« 1 fcaasros 

[0 05 2] *»fe(D^^^-C4>, ±»l,fciB*JI5 
XcmT-^-A (EB) *JKMboo^3lt-C»»4 

tta [ rr&c4Kj;9, vx^ttg^fc-exua^a^T 40 

6„ «fc«3»fflOCB. B^tf-Afc^X^fiB^fo-eXU 

afljejB'* * - > **tr 5 y 3 >sffi 1 ccst ursitcc 
mz>^y**>? h?Li 2±*a*J:5-*isi«:«arjfe 

23tf£ 0 C©£S, S/y:a>»fil<DSffl*»6mtf 
+ 3V©«E*:fl»&L-C, C©'>'J3>I« KcaSS 
*lS«»*1ftfflfa. Tit. »3(D*»B»©4*4 
t-A#3>jr^H7L12 ©fi»*\ a > * 
£ h?Ll 2*aDri/y3>*«l 4«»Sftfc7JU5 

rani 3ccRswshrtr»i4*ccsi«*saa3h*. 50 
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[ 0 0 5 3 ] H 1 5 B. SI 4©tt»r« : f tr- 

-f tr - Aowumm twt- a© jtsawc <t t 

HI 5CC^3hS«i3fcift0©3o(D^^ 
iB^6H 1 3tC^3n4tffic, d©**3£##>£C 
43&ST#S. C©c, d*JBt>*4XUBB (c -d) 
/2 4»fflrSC43WC*S. **l>B*Kc. dBtft 
fiBft< vX>7{4g^to-tfXUS<D^^ftti^^B, 
3 o©^;l/XigCCte#& 2 o©§*I (fKfoWIMSfift 

trMSims) ©g# < t . - 1 , > Kjtsaa ( v ) «$* 

Lt2-r*ti«, vX2ttB6=bttXUS4|fCffl-j-5C 
4#-C**. 

[0054] ±ai/fc*n*n©ia«»fflK:*j^ 

tt>^>^-xi/^FP>'V^aX3-^) 415 

©£S&g4 ur^t*ssBo«sap^tiB*ttW'r 

[0 0 5 5 1 S/C, *IHBBJ:»Lfcft«»fc|R£3ft 
£k©TBft<, *©Bt*aA»Lftt>«Hr&«©a 

c^t s/ y n >«&©gffi*» e>-;£©SE£EP»f & C 4 
[005 6]-?$ 9, ^y=j>»fi©affifc»i^ki9 

;bx«E4l/THJBW«:^fcS#SC4«:J:0. t"Ja 

(4g^b# x ua?:a»js-r s c 4 #r * s . 

[0 0 5 7 ] 

tUb»WLfc<t5«:*|BWB k 
a@S8SiSxa-C© v x ^ {iB^tt X U^S?r aiJST 
5fcft©ilH^^*->*WTS**fl«B*Ji«'r 
* 0 C©vx^{ig^b-tf^ffiSJSffl^'^->B, vx 
^ {4g^b^ X US^©S* 4 ft S» 1 ©^' * - > 4 , 
B«l©^*->4S»WtcfiftSJ:5CciBB3ti, h« 

i Em 1 © * - > st t * v x ^ ftg^b « x i/ ©ai m 
*f«4fts»2©^*->4, *6ftorc^r. Miss 

l©^*->fcKB|}8BSI2©^*->©, BUtB^l 

©/< * - > 4fraa» 2 ©^ * - > 4©sft 0 
««»»©#. ifcB, frf2Si©^^->afewcfjiB 

»l©^*->4fifto-Cli5B(r82»2©^*->©H 

#©«waww)*3&*, *«<*sscc»urMit(cm3 
ns« : Fe--A*a»*»««SK:a«flII6K:brc^ 
* 0 C©J:5ft«j6aH©¥»fl®B*fla 
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x * m&t>#x utcefli^ * - >4iiia-r s «t 5 jcm 

^ 1 £ - > 4> b < BiilES 2 ©;■« $ - >©. Suta^ 
1 - > i (51331 2 ©m- jr - > i ©afc 0 
&«HWI5». *fctt. W^l©><*->ttWe*W2J|l 
1 ©A* - -5 T USSIEST 2 ©A# ->©m# 

©flMH^©e-Aj63Kffl|©(i*. t-A©^$B#gIJ 

Kisi;fc«it©i«UiLrfflS"*-4c<t3iJ"C*. ±e© 10 

4. 

[005 8] C©<t9tC*»WB. *»©fflS4l>5# 

K*B!I?&;fc«>, vx*{iS£totfXUS£IES8a>oii; 

M©ffi#frt8Bjn 

[an *«w©*»«Ba©* i ©wwp»{c*ttf a 

T&S. 20 
[0 2 ] #26BjJ©gl 1 ©HMJSgfc <fc £ vx i'ftg^fc 
#X HB3Effl A * - > *WT S*3W*iaK>WBH"C* 
4. 

SS#fei*©^!lUc*W4«»©«l*5%r«a5BI'C* 

4. 

[04] $2SHjJ©¥&ftSSg©3l 2 © j§SB$gCC*sW 5 
*{ig£fctfXu$iJ£fflA*->£^T1»5¥ffi0 

[05] $fSW©3l2©j|i^i8te«fc3vx*ftB£:b 30 

mx uansffl ^ * - > twT **w*iai©iKaBiar * 

a. 

[ 0 6 ] 0 5 tcm o itwamvn* a *m jt 
s s ate 1 1 ©«si(c*fr a «aMD**sws#iBr * 

So 

[07] ##&W©¥aSf*gg©8r 3 ©HWfJJlfC fc w a 
?X ?{£rg£bi*X UfflSB^ * - > OTS¥ffi0 * 
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[08] *»H©»3©SI*»«KJ:4vxjrffijl^fe 

#x ug'jsffl^" * - > *wr z¥-mfti£&<Dmmm-c<i?> 

[09] 08K^L)tK®t^t?S-? : -tr-A5:MI*. j£ 

aE3ttfc4*©^piK«rs«»©a*7nTa9Kia-c* 

[010] 4ttH©3aM^©*4©jm£tttc*tt 

0T*S. 

[011] *IW©*4©ia«BlWcJ:ava*faB£ 
*>-ttXuiBe«yCjr->*Wj-4*»««IB©WffiHr 

[0 1 2 ] 0 1 1 fcwLfcSj6tt*C*Ftf -A%JH 
». j£*Stffc£*©B^tcSfrf4*«©fl*w11^ 

0-C£>S. 

[013] 4tt#D¥«ttffl©*5©Jttrott(cfett 

5 v x 9 ftg&b-tf X UMSffl ^ * - > 4 w-T««¥ffi 

0-e*£„ 

[014] *«w©»5©iakBs»c«i:4v^j»ti«^ 

[0 1 5 ] 0 1 4Kii*Ofc«atftlW«*e-AftJi 
It j£*.8ttfci*©«aBlK:»"J-6*il©fl!*w-r«» 
0T*S. 

[016] m^tm^wmrifc^^u-^^-vc 

1 

2 fjaviMfcll 

3 y- MMUt 

4 Jglffl*&»IS 
1 0 

11 y-vmm 

12 3>j?^h?L 

13 y;usi 
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